Growth and survival mechanisms associated with perineural invasion in prostate cancer.
Perineural invasion (PNI) is the major mechanism of prostate cancer spread outside the prostate. Apoptotic and proliferation indices were determined in PNI cells using the PNI in vitro model and human PNI in tissue microarrays. RNA was extracted from the PNI model and controls and evaluated by cDNA microarray analysis. Differential expression of candidate genes was confirmed by real-time quantitative PCR, fluorescence, and immunohistochemistry using tissue microarrays. Genistein and BAY 11-7085 were added to the supernatant of cocultures and controls in microchamber cultures. The significance of nuclear factor kappaB (NFkappaB) nuclear translocation in human PNI was analyzed using Kaplan-Meier analysis. An increase in proliferation and a decrease in apoptosis were observed in human PNI cells and the PNI model as compared with controls. Three of 15 genes up-regulated in the cDNA microarray were involved in the apoptosis signaling pathway (NFkappaB), and its downstream targets defender against cell death 1 and PIM-2. The increase was corroborated by real-time quantitative PCR and immunofluorescence. NFkappaB nuclear translocation was seen in the in vitro model and human tissues, where strong nuclear expression was associated with a decrease in recurrence-free survival. Addition of genistein and BAY 11-7085 resulted in a decrease in NFkappaB, PIM-2 and defender against cell death 1 as well as a reversal of the inhibition of apoptosis. This is the first description of a biological mechanism and functional significance of PNI. Cancer cells in a perineural location acquire a survival and growth advantage using a NFkappaB survival pathway. Targeting PNI might help detain local spread of the tumor and influence survival.